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ON THE COVER 


3W YORKERS who travel far in 
TN coarch of seclusion could save a lot 
of time by merely crossing the State of 
New Jersey. There, alongside the Del- 


aware Rivér,, hemmed in by.a high 


mountain ridge, is Pahaquarry Town- 
ship of Warren County. By-passed by 
modern life with its hubbub, it remains 
much as it was when the Indians roamed 
there. Paradoxically, it was one of the 
first areas settled by the Dutch of the 
New Netherlands who were drawn to the 
region in search of minerals. Some of 
them tarried to establish farms and lived 
in solitude for seven decades before the 
vanguard of British colonists penetrated 
the retreat. Although the picturesque 
spot shown on our cover is only two 
minutes’ walk from the road, it is un- 
seen by most of the casual motorists who 
stray into the section. 


IN THIS ISSUE 


CCORDING to T.A. Rickard’s author- 

itative History of American Mining, 
the earliest authenticated discovery of cop- 
per ore on the mainland of North America 
was made in Massachusetts in 1632. The 
deposit was not worked at that time, how- 
ever, and the first production of copper on 
record is attributed to a company that was 
chartered in 1709 to open a mine in Con- 
necticut. But perhaps there was a much 
earlier copper-mining venture in New Jer- 
sey. Our leading article presents the known 
facts and does considerable surmising. That 
isas far as we can go. Draw your own con- 
clusions. 


LEAKY automobile tire is repaired at 

once, through necessity, but leaky com- 
pressed-air lines, connections, and ap- 
pliances are often ignored for days, weeks, 
oreven months. Managements of many in- 
dustrial plants would be startled if they 
knew how much money escaping air costs 
them annually. Inefficient use of air power 
likewise is wasteful and extravagant. A 
thorough survey, followed by corrective 
measures and a sound, sustained main- 
tenance program may prove profitable. 
Page 65. 


RONING shirts in a modern laundry is no 

longer the tedious task of yore. The job, 
divided into several operations, is performed 
in jig time by ingenious machines actuated 
largely by compressed air. Page 68. 


} heading on page 70 is not wrong. 
Rocks are broken with feathers, but 
they are steel feathers. The method de- 
scribed and illustrated goes back farther 
than written history. 


b ife study of Mars has long been a 
hobby of James R. Randolph (Major, 
Honorary Reserve, U.S. Army) who wrote 
his first published article about the planet 
in 1928. He isa former editor of The Journal 
of the American Rocket Society. His con- 
tribution (page 72) explains, rather logically, 
that the so-called ‘‘canals’ of Mars are 
probably not waterways at all. 
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The Mystery of 


Pahaquarry Copper 


Mingled Facts and Conjecture 
Indicate that Dutch Worked 
Mines in Secluded New 
Jersey Valley Around 1650 





C. H. Vivian 


STRETCH OF OLD ROAD 


This section, south of the hamlet of Millbrook, N. J., is probably little different today 
than when it was built. Connecting links at both ends have been widened and 
black-topped and some changes made in grade and alignment. Woodrow Wilson, 
when he was governor of New Jersey, suggested constructing a Delaware River 
drive along the stream from Cape May to the northern extremity of the state, and 
the proposal has recently been revived. If it is carried through, Pahaquarry Town- 
ship will lose some of its tranquillity. 


CAMP PAHAQUARRA 


The copper deposits, apparently dis- 
covered by the Dutch 300 years ago, 
are now owned by the Boy Scouts who 
converted for their use some of the build- 
ings left by latter-day operators who 
failed in an effort to work the minerals 
profitably. The bronze marker shown is 
on the grounds. 


ID the Dutch operate a copper 
ia in a secluded mountain nook 

of New Jersey 300 years ago, a full 
century and more before the Lake Supe- 
rior deposits were opened up? Permanent 
bronze markers, erected by an accredited 
historical society, declare that they did, 
but the lapse of time has made it difficult 
to substantiate the claim. Legends hand- 
ed down through generations constitute 
the principal evidence now in hand, for 
documentary proof is not to be found. 
Old records show, however, that copper 
specimens were sent back to Holland by 
those early settlers. Local historians, 
from the earliest to the latest, have ac- 
cepted the accounts that active mining 
was done, and even official technical re- 
ports have perpetuated them. 

The stories are based partly on incon- 
testable facts and partly on surmise. 
Here are the facts: Along the Delaware 
River and in the northwestern corner of 
New Jersey, less than an hour’s drive 
from the offices of this magazine, are old 
workings obscured for the most part by 
the ravages of time and weather. But 
there is at least one adit in such good con- 
dition that it can still be entered. The 
steeply tilted sandstone rocks are im- 
pregnated with copper-bearing minerals 
from which samples that assay up to 3.25 
percent in metallic content are readily 
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obtainable. In 1860, and again in 1868, 
the possibility of mining the deposit was 
investigated, but no ore was extracted. 
At the beginning of 1901 work was un- 
dertaken and carried on intermittently 


for thirteen years. Men identified with 
those operations are still living and state 
that some of the openings were in exist- 
ence when they first viewed the scene and 
that all they did in some instances was to 
clean them out and explore them. 

It is certain, then, that considerable 
mining had been done there at some ear- 
lier date. There are ample records of 
kindred activities in the state after the 
British acquired control of the territory 
in 1664, but they contain no mention of 
operations in this section other than 
those just cited. Furthermore, several 
responsible persons who visited the area 
prior to 1800 left writings indicating that 
even then the “‘mine holes” were well 
grown over and caved. It must be in- 
ferred, therefore, that the Dutch who 
preceded the English were responsible 
for the original workings. 

Another unquestioned fact is that a 
road, 104 miles long, extending from 
Esopus—now Kingston—on the Hudson 
River to the vicinity of the mines was 
built during the period of Dutch occupa- 
tion. It was a stupendous project for 
those times, because the whole route was 
covered with forests and much of the ter- 
rain is uneven and rocky, to say the least. 
That road was not needed for the pursuit 
of farming and fur trading. The logical 
explanation is that it was constructed to 
hau! the ore or concentrates to the Hud- 
son for transshipment to Holland. 

That is as far as the known facts go. 
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There is no record of substantial con- 
signments of ore or concentrates to the 
motherland; no written account of how 
the road was built and financed, of how 
the ore was extracted and treated prior to 
being exported. The tools and equip- 
ment required for mining and concentra- 
ting the ore and for carving out the route 
could not have been manufactured in 
this country, they must have been pro- 
cured abroad. But there is no mention 
of any of these things in the piles of of- 
ficial documents and letters that deal 
with the days of Dutch rule. Conse- 
quently, much is left to conjecture, and 
there are many gaps in the chronicle. 
However, one of the best reasons for ac- 
cepting it, fact and surmise alike, is that 
nothing has been unearthed that would 
tend to disprove it. Many interested per- 
sons, some of them descendants of the 
early Dutch settlers, have spent years 
trying to piece out the story, and others 
are now engaged in research with that in 
view. Such additional fragmentary in- 
formation as comes to light from time to 
time seems to support rather than dis- 
count the traditional explanation. 

The copper deposit is located in Pa- 
haquarry Township of Warren County, 
approximately 50 air miles west of New 
York City. The elongated township bor- 
ders the Delaware River for a distance of 
12 miles and has an average width of 144 
miles. Along the waterway there is a 
narrow strip of sometimes fairly level 
land that varies from a few hundred feet 
to half a mile wide. Eastward of it the 
ground slopes upward precipitously, cul- 
minating in a mountain ridge that 
reaches an elevation of 1500-1600 feet, or 


ROUTE OF ROAD 


This sketch, taken from Mrs. Amelia 
Stickney Decker’s book, “That Ancient 
Trail,’’ shows the present course of the 
highway, which has been changed but 
little through the years. The New 
Jersey section, extending 45 miles from 
Pahaquarry to Port Jervis, N.Y., has no 
route number. From Port Jervis to 
Kingston it is U.S. 209. South of Paha- 
quarry the road runs to Columbia, N.J. 
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to a height some 1200 feet above the 
river. 

Guarded as it is by the Kittatinny 
range—a spur of the Appalachians—and 
containing relatively little land suitable 
for farming, the section has remained 
substantially in its primeval state. It 
is the most secluded and wildest town- 
ship in New Jersey, and the most sparse- 
ly populated. In it is a single small vil- 
lage, Millbrook, which is not large 
enough to support a post office, and all 
its residents receive mail by rural carrier. 
Although the greatest concentration of 
human beings in the nation is only 90 
minutes’ driving time away from it, few 
of these millions have ever penetrated 
this mountain fastness. A few nature 
lovers have learned of its scenic gran- 
deur and isolation, and there is a sprin- 
kling of summer cottages, one tourist 
camp, and two Boy Scout camps in the 
area. Even in the summertime one can 
normally motor the length of the town- 
ship without meeting more than half a 
dozen cars, and it is unusual not to see 
deer. Some 4500 acres is leased by a 
hunting club. 

Across the river, in Pennsylvania, con- 
ditions are much different. The valley 
widens out on that side, and the abun- 
dant acreage of level land is checker- 
boarded by cultivated fields. A heavily 
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CENTURY-OLD MAP 


Pahaquarry Township as shown on a map of Warren 
County, N. J., published shortly after 1850. The Old Mine 
Road is indicated by double lines below the river. A cross 
approximately midway of its course marks the location of 
The elevated ridge along the lower 
boundary, here called Blue Mountain, is a part of the Kit- 
The villages of Brotzmansville and Paha- 
quarry no longer exist. Shawney Island, indicated near the 
former settlement, is now the site of Shawnee golf course 
and lodge. Census figures for 1850 appearing on the map 
gave the township a population of 460, or about seven times 
the present figure. It was also credited with 36 farms, 76 
dwellings, one church, four mills, 100 horses, and 439 


the copper deposit. 
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traveled concrete highway, U.S. 209, 
follows the Delaware and connects 
Stroudsburg, Pa., on the south, with 
Port Jervis, N.Y., on the north. Down- 
stream, only 6 miles from a point op- 
posite the copper deposit, is Shawnee 
with its well-known golf course and 
lodge owned by orchestra leader Fred 
Waring. Westward are the Pocono 
Mountains, summer playground of thou- 
sands of persons. 

But the river effectively separates Pa- 
haquarry Township from all this activity 
and flow of humanity. The nearest 
crossings are 12 miles downstream from 
the old mine by way of a covered bridge 
between Columbia, N.J., and Portland, 
Pa., and 19 miles upstream at Dingman’s 
Ferry. Only one road, at the northern 
end of the township, leads eastward over 
the mountains, but it is so steep and 
rough that most motorists shun it. There 
are no indications that anything will 
happen in the foreseeable future to alter 
the status of this narrow, rock-ribbed 
domain where life has never felt the hec- 
tic touch. 

At the time the Dutch first saw the 
region it was the home of the Leni-Len- 
ape Indians, members of the Algon- 
quian tribe. They inhabited the Dela- 
ware Valley throughout its length, and 
for that reason were known to the white 
man as the Delawares. The Minsis oc- 
cupied this northern section. Both sides 
of the river, for a matter of 40 miles or so 
south of where Port Jervis now stands, 
were called Minisink by the Indians. The 
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word means ‘‘where the waters have 


gone,” and, according to a tribal legend, 
a vast lake covered all that area in years 
long gone. That may well have been 
true. Eight miles below the copper 
showing, the Kittatinny Ridge bears 
westward and crosses the river. There 
the stream flows through a V-shaped 
opening, Delaware Water Gap, that has 
been hailed as one of the natural wonders 
of the East. There was a time, perhaps, 
before the barrier was breached when it 
backed the water up for many miles. 
Some of the Dutch colonizers who 
crossed the Atlantic to the New Nether- 
lands worked their way up the Hudson. 
Although the British claimed otherwise, 
it is fairly well established that they 
reached the present site of Kingston in 
1614 and built a small fort there at the 
mouth of the Roundout River. Gradual- 
ly they increased in number until there 
were 60 or 70. They apparently got 
along well with the Indians and lived on 
their various farms without fear until 
someone made the mistake of trading 
brandy for the red man’s peltries. Grad- 
ually relations grew worse, and in 1658 
a stockade was erected at the direction 
of Gov. Peter Stuyvesant from his seat of 
government in New Amsterdam, now 
New York City. Prior to that time the 
community had grown, and in 1651 it 
was given a municipal charter and 
named Wiltwyck. For years, however, it 
had been generally known as Esopus, 
and it remained so until the British took 
it over in 1664 and renamed it Kingston. 
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Most of the early settlers expected, or 
at least hoped, that they would find valu- 
able minerals in their adopted land, and 
prospecting was an auxiliary activity of 
many of them. Farmers watched for 
promising-looking rocks as they plowed 
their fields, and traders asked all whom 
they met if they had seen signs of miner- 
alization. Evidence that officials in Hol- 
land were similarly minded is found in a 
letter received in December, 1645, by 
William Kieft, director-general of the 
West India Company, instructing him to 
“turn attention to the mineral wealth of 
the province.”’ It was only natural, then, 
that the Dutch pioneers at Esopus 
should spend some of their spare time ex- 
ploring the surrounding country, gradu- 
ally going farther and farther from their 
homes. 

As the story of the Pahaquarry copper 
mine has been reconstructed, parties 
made their way up the Roundout Valley 
along trails used by the Indians and were 
rewarded by finding a lead deposit near 
the present site of Ellenville, about 50 
miles from the Hudson. Thus encour- 
aged, they pressed onward over the up- 
lands that divide the Hudson and Dela- 
ware watersheds, and then followed the 


Neversink down to its confluence with . 


the Delaware near Mahackameck where 
Port Jervis now stands. Proceeding 4- 
long the main stream, they eventually 
discovered green-stained rocks that be- 
tokened copper and began mining. AS 
previously stated, the road was built to 
provide a haulageway to the Hudson. 
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Although New Amsterdam was much 
closer than Esopus, the Dutch had no 
way of knowing that. To reach it, they 
would have had to cross the high moun- 
tains, whereas the route selected offered 
a water grade all the way. 

Markers placed along the road several 
years ago by the Chinkchewunski Chap- 
ter of the D.A.R. and the Sussex County 
Historical Society fix the beginning of its 
construction and of mining at ‘“‘about 
1650,” although other sources of in- 
formation incline towards a later date, 
with 1659 most favored. It seems likely 
that operations ceased when the British 
obtained control in 1664. The workings, 
in their present state, give little indica- 
tion of how long mining might have been 
in progress, especially as it is not known 
what tools and how great a labor force 
were available. In all, eighteen openings 
have been located, but some of them 
were undoubtedly made by operators in 
this century. 

Several references to the occurrence of 
minerals in the New Netherlands are 
found in Holland state papers of the pe- 


ORIGINAL “MINE HOLE” 


Green stains on the sandstones that 
outcrop in the ravine formed by Mine 
Brook probably set the Dutch pioneers 
to work digging copper. This adit, 
about 6 feet wide and 5 feet high, may 
represent the earliest mining activity 
by white men in New Jersey. It was 
cleaned out and explored during the 
present century, but nothing more was 
done. The pictures show the portal and 
an interior view. The gallery extends 
into the mountain approximately 150 
feet but can now be penetrated only 50 
or so feet. 
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riod, but none indicates that mining was 
actually carried on. One that has been 
quoted often by historians and other 
writers is a letter sent in 1657 by the 
commissioners of the West India Com- 
pany in Holland to Peter Stuyvesant. It 
reads: “‘ We lately saw a piece of mineral, 
said to have been brought from New 
Netherland, that was such good and pure 
copper that we deemed it worth inquir- 
ing about of one Claes de Ruyter, as we 
presumed that he must know if the fact 
is as stated. He asserted that there was a 
copper mine at Minnisinck; and that be- 
tween the Manhattans and the South 
River there had been discovered a 
mountain of crystal, of which he had 
brought several specimens with him.”’ 
This description fits the Pahaquarry 
deposit, the Dutch having called the 
Delaware the South River to distinguish 
it from the North or Hudson. It can be 
assumed that de Ruyter carried the spec- 
imens mentioned when he went back to 
Holland for a visit and that he later re- 
turned to America, for a letter replying 
to the one just cited was written in 1659 


by the commissioner of the colony near 
the mouth of the Delaware and told of 
interviewing de Ruyter. In a book, That 
Ancient Trail, published in 1942, Mrs. 
Amelia Stickney Decker, of Sussex, 
N.J., whose forebears were among the 
earliest Dutch settlers in the section un- 
der discussion, states: ‘“‘It is claimed 
that some of the copper taken from these 
mine holes by de Ruyter in 1657 may be 
seen today in Holland’s National Muse- 
um.”’ 

There is reason to believe that some of 
the Pahaquarry miners, and perhaps 
others who worked their way down the 
old road, remained as permanent resi- 
dents. A number of them probably 
stayed on the New Jersey side of the 
river, but most of them forded it near 
the mine site and took up their homes on 
the Pennsylvania side where conditions 
were more favorable to farming. One of 
the earliest of the latter was named 
Depui, which corresponds to the modern 
Depue. It should be pointed out that 
those colonists knew nothing about the 
country downstream from them, and it 
was many years before the settlers on the 
lower reaches of the river were even 
aware of the upstream people. William 
Penn established himself near the mouth 
of the Delaware in 1682, but it was at 
least 30 years before the Swedish colo- 
nists there learned anything about the 
territory above Delaware Water Gap. 

From Nicholas Scull, a surveyor who 
was sent from Philadelphia around 1739 
to explore the northern area, there has 
been handed down an account of his visit 
to the Depui family, which had then ap- 
parently been living near the present 
Shawnee for several generations. Scull 
found Samue: Depui and his son Nicho- 
las both occupying large well-built stone 
houses and possessed of all the necessities 
of life. That was only twelve years after 
the first English settlers are known to 





DELAWARE WATER GAP 


A few miles downstream from the copper deposit the Delaware River has carved 
in the Kittatinny mountain range a gash that is 1600 feet high, 900 feet wide at 
the base and 4500 feet at the top. L. W. Brodhead, an early local historian, esti- 
mated that 84 billion cubic feet of rock was moved to create the opening. The 
main line of the Lackawanna Railroad is seen in the foreground of this downstream 
view, in which Pennsylvania is on the right and New Jersey on the left. 


have come down the old mine road as far 
as Warren County. 

Because of their isolation, the Hol- 
landers spoke ro <nglish, but some of 
them knew the Incien language, and 
Scull was able to converse with them in 
that tongue. He was particularly im- 
pressed with the size of their apple trees, 
which he described as much larger than 
any he had every seen around Philadel- 
phia. The Depuis told him that they had 
heard from older residents of the section 
that the Dutch had opened the mines 
and built the road. It was their under- 
standing that they were “‘very great or 
rich people, as much labor was expended 
on the projects.”’ Even at the time of 
Scull’s visit, the Depuis and their neigh- 
bors were using the road regularly to haul 
wheat and cider to Kingston, where they 
obtained “‘salt and other necessities.” 
They took their produce northward be- 
cause there were no routes leading to the 
south, and stretches of the Delaware 
were not navigable because of rifts or 
rapids. 

Nicholas Depui, in fact, is credited 
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with having opened a channel through 
Foul Rift that enabled the settlers to go 
downstream some 30 miles to Easton, 
Pa., but even then it was such a hazard- 
ous journey that they usually chose the 
road to Kingston. Those trips were made 
in winter, when the river could be crossed 
on the ice. In after years, Dimmick’s 
Ferry provided a crossing 3 miles below 
the mine site. It was subsequently 
moved upstream a few miles and finally 
abandoned about twenty years ago after 
having operated 150 years or more. 
Regardless of the uncertainty that 
clouds the early history of the Paha- 
quarry mines, there can be no doubt that 
the road which served them was the first 
thoroughfare of any consequence in the 
nation. Even 100 years after it was con- 
structed it was still the longest colonial 
highway and in the same good condition 
as before, suggesting that it had been 
traveled sufficiently in the meantime to 
keep it open and supporting the conten- 
tion that many Dutch colonists contin- 
ued to live along its borders even after 
the mines were shut down. That theory 


is bolstered by a recorded decriase of 
population in the Kingston area b: tween 
1658 and 1663. Many of those that left 
perhaps took up new abodes along the 
main travelway. 

Archives of New York State reveg] 
that between 1704 and 1734 the genera} 
assembly received several petitions from 
Jacobus Swartwout and others in Orange 
and Ulster counties asking for assistance 
in repairing the road because they and 
their neighbors had no other route for 
transporting their produce. By 1704 
there were ‘“‘Yaugh Houses”’ or resting 
places at various points along the way 
used by both whites and Indians while 
on hunting expeditions. A plat of a vil. 
lage called Minisink made in 1725 shows 
ground allotted to the Westbrooks, Cort- 
rights, VanKuykendalls, and Westfalls 
—all Hollanders. 

That settlement, of which little trace 
remains today, was situated about 16 
miles downstream from Port Jervis and 
adjacent to an Indian village of the same 
name. Nearby was one of the largest 
burial grounds of the Minsi tribe. Two 
islands in the river, called Big and Little 
Minisink, were well populated by In- 
dians. There was the starting point of 
one of their principal trails, which lead 
through a gap in the mountains to the 
east and thence across New Jersey to the 
seashore. It was traveled regularly to ob- 
tain shellfish, which were dried and then 
carried back to headquarters on the 
Delaware. Large mounds of shells found 
by early white settlers at various places 
along the coast, notably at Tuckerton 
and Barnegat, indicated that the prac- 
tice had been followed for generations. 

Upwards of 50 houses ranging in age 
from 100 to more than 200 years are still 
standing along the New Jersey section of 
the old road, most of them in Sussex 
County. Practically all are of stone, and 
in several instances their recent and pres- 
ent owners have been careful in modern- 
izing them to preserve as much as pos- 
sible of the original structures. 

On several occasions the road figured 
prominently in national history. During 
the French and Indian. Wars, 1755-63, 
there were many uprisings and mas- 
sacres by the Minsis in this stretch of the 
Delaware Valley. The situation became 
so bad that on December 27, 1755, the 
provincial council appropriated 10,000 
pounds for the erection and garrisoning 
of forts. Equivalent to $50,000, that was 
a huge sum in those days. Of the four 
forts built on the New Jersey side of the 
river, only Fort Nomanock, 6 miles 
downstream from Montague, remains 
but is virtually in ruins. 

In December, 1776, Gen. Horatio 
Gates, en route from Saratoga, N.Y., 
with seven regiments of Continental 
soldiers to bolster Washington’s forces, 
marched down the road. Four of the 
regiments arrived just in time to lend 
sorely needed aid in the famous Christ- 
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mas-night crossing of the Delaware that 
turned the tide of the Revolutionary 
War in favor of the colonists. That back- 
woods route was chosen to keep the 
British ignorant of the reinforcements. 
In 1777, Robert Erskine, surveyor-gen- 
eral for Washington, surveyed the road, 
and shortly thereafter it appeared on 
maps for the first time. 

Between 1774 and 1778, John Adams 
used the road in traveling on horseback 
between his Massachusetts home and 
sessions of the Continental Congress in 
Philadelphia. It was his custom to stay 
overnight at Isaac Van Campen’s Inn, 
which is illustrated and described at the 
right. Nearby is an old burial ground. 
Among the bodies interred there is that 
of Mrs. Anna Symmes, one of whose 
daughters was married in 1795 to William 
Henry Harrison, ninth president of the 
United States. 

It is a curious fact that Pahaquarry 
Township has fewer residents and less 
activity today than it had 100 years ago. 
It was organized in 1825, a year after 
Warren County was created by dividing 
Sussex, and was first called Packaquarry, 
which was taken from the Indian name 
Pahaquakong. The settlers soon estab- 
lished gristmills and sawmills to serve 
their needs, but none is to be found to- 
day. As early as 1835 a factory for mak- 
ing school slates from material from a 
nearby deposit was operated in its ex- 
treme southern end. At one time the 
plant employed 50 persons, but it was 
closed many years ago. Towns such as 
Brotzmansville, Browntown, and Calno, 
which once had post offices, are no longer 
in existence, although there is a school at 


ISAAC VAN CAMPEN INN 


This limestone house, 15 miles south of Montague, N. J., dates from 1750 and 
was conducted as an inn for many years, John Adams having been among its 
guests. The interior has been preserved essentially in its original condition. The 
heavy timber beams were hand-hewn and polished as smooth as glass. Floor 
boards are 12 inches wide and joined with thin lath-like strips that serve the same 
purpose as modern tongue-and-groove construction. The stairway balustrade is of 
black walnut, with hand-turned balusters. The windows still retain some of the 
original glass panes that were imported from England. John DeWitt, who acquired 
the property in 1829, is reported to have owned the last slave in Sussex County. 


Calno. In 1880, the township population 
was 418; in 1950, it numbered 67. 

The one serious attempt made to work 
the copper deposit in recent times ended 
in failure after considerable money had 
been spent. The revival effort was one 
phase of a state-wide copper-mining 
boom at the beginning of the present 


MOSES VAN CAMPEN HOME 


In 1732, Abraham Van Campen reportedly bought the northern half of what is now 
Pahaquarry Township. His son Moses, who served as a colonel during the French 
and Indian War, built the home shown here in 1755 at a point a mile north of the 
copper deposit. Its stone walls are 2 feet thick. In the basement were slave quarters 
and stalls for small mules used on the farm. In a nearby cemetery are graves of 
several generations of Van Campens, Ribbles, Depues, Shoemakers, and other 
pioneer Dutch setttlers. 
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century, when companies were formed 
for the purpose of reopening most of the 
20-odd New Jersey deposits that had 
been located by pioneer prospectors. 
However, only one, the Schuyler near 
Newark, ever experienced a profitable 
period of production. Some of the activi- 
ties were primarily stock-selling schemes, 
but the Pahaquarry promoters did a lot 
of work and apparently had a conscien- 
tious but erroneous conviction that they 
could make the venture pay. 

In 1901 the Montgomery Gold Leaf 
Mining Company bought from Philip 
Godley, of Philadelphia, 1602 acres of 
land that included the old Dutch work- 
ings. After considerable prospecting, 
some new tunnels were driven, at least 
two shallow shafts sunk, and a quarry 
that was intended to be the main source 
of ore supply was opened at a location 
several hundred feet up the mountain- 
side. From the mill site at the base of the 
slope, where water was available from a 
small stream called Mine Brook, an in- 
clined railroad was built to the open pit 
for transporting ore. This operated on 
the funicular principle; that is, a loaded 
descending car pulled up an empty one 
by means of a connecting cable running 
over a sheave wheel at the top of the in- 
cline. Four electrically powered rock 
drills were used in the quarry for putting 
in blast holes, but their tendency to 
break down slowed up production. 

A milling plant with a rated daily ca- 
pacity of 200 tons, a 1000-ton ore bin, a 
boardinghouse, powerhouse, and other 
structures were erected and equipped. 
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As no electric lines ran near the property, 
a gas producer was installed to provide 
fuel for a Weber 3-cylinder gas engine 
that drove a 722-kva. generator. The 
roads were not good enough for hauling 
the heavy generator the 9 miles from the 
closest railroad delivery point in the 
conventional way, so it was moved the 
entire distance with block-and-tackle 
rigging, for which mules supplied the 
energy. Delivery of anthracite coal for 
the producer also created a problem, and 
much of it was brought in on sleds in the 
wintertime. 

The milling process first used, said to 
have been successful in Germany and 
patented in this country by Dr. N:S. 
Keith, the company’s metallurgist, was 
being tried out at the same time at the 
Schuyler Mine. It involved crushing and 
grinding the ore to a powder, then roast- 
ing and treating it with dilute sulphuric 
acid. The latter was supposed to dis- 
solve the copper, which was then to be 
recovered as metal by electrolyzing the 
solution. 

Preparations for production were halt- 
ed temporarily by a lack of funds, but in 
1906 the concern, reorganized as the 
Pahaquarry Copper Company, an- 
nounced that it was ready to test the 
method. In 1908 the officials admitted 
that the treatment and the equipment 
would have to be “‘materially altered.’’ 
After the changes had been made and a 
new water pumping station built, the 
mine and mill were operated for two or 
three months in 1911, but no concen- 
trates were shipped. The Keith process 
was then abandoned, and four conven- 
tional concentrating tables were set up. 
These yielded some concentrates which 
were transported to the Nicholas smel- 
ter on Long Island, N. Y. 

Further experimenting was _ under- 
taken in an effort to put the mine on a 
profitable basis, but before anything 
came of it the company went into re- 
ceivership and ultimately passed into 
the hands of a concern headed by 
Godley, the former land owner. At- 
tempts to interest a British group that 
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MEMENTOS OF FAILURE 


Perhaps as much as half a million dollars was expended between 1901 and 1914 
in a vain effort to develop a profitable process for extracting copper from the 
Pahaquarry ore. In the view directly above, taken recently, are seen the founda- 
tion on which the mill buildings stood. Power was supplied by a gas engine-driven 
generator, which is illustrated at the upper-right. The old picture at the upper-left 
shows a section of the funicular railroad that was built to haul ore to the mill from 
an open pit high up on the mountain slope. 


represented the Lockwood process for 
extracting copper failed, and most of the 
buildings were eventually dismantled 
and the workings abandoned. Some 
years later the property was included in 
a purchase of 1500 acres by the Mercer, 
Warren, and Hunterdon County Boy 
Scouts for use as asummer camp. Head- 
quarters are at the old mill site, and two 
of the old structures were converted for 
occupancy. The machinery that re- 
mained was broken up and sold as junk. 

The geology of the Pahaquarry depos- 
it is described in Copper Mines and 
Mining in New Jersey, prepared in 1944 
for the Department of Conservation and 
Development, State of New Jersey, by 
Herbert P. Woodward, then professor of 
geology at the University of Newark. 
The principal mineral is chalcocite, or 
copper sulphide. But instead of occur- 


ring in fissure veins it is disseminated 
throughout a sandstone formation that 
was apparently laid down in fresh water 
and not in the open ocean. 

The layers that carry the ore are from 
2 to 6 feet thick and are separated by 
bands of red shale. The extreme thick- 
ness of the ore-bearing horizon is given 
as 200 feet, and portions of it have been 
traced on the surface for 2000 feet. Ac- 
cording to Professor Woodward, the ag- 
gregate amount of mineral present is 
considerable, but its low grade and the 
uncertainty as to whether it can be ef- 
fectively and economically recovered 
put the deposit in the doubtful class. 
“It must be strongly suspected,’ he 
states, ‘‘that this is not a deposit of com- 
mercial value or potential economic 
significance; yet such a suspicion has not 
been proven beyond shadow of doubt.” 
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Small Air Leaks Can Be Costly 


Thorough Survey of Plant Distribution Lines 


and Regular Maintenance Will Pay Off 


expounded in many ways. In in- 

dustry, leaks in compressed-air 
systems, trivial in most individual cases, 
are responsible, in the aggregate, for 
huge wastage. Costly energy that could 
have done useful work escapes through 
tiny openings—a direct monetary loss. 
Moreover, it takes only a few of these 
hissing leaks to reduce the line pressure 
sufficiently to affect the efficiency of air- 
driven tools and machines. This slows 
down operations, and time is money. It 
is difficult to evaluate these indirect 
losses in terms of dollars and cents, but 
they unquestionably add up to a large 
sum. 

The bigger the plant, the greater the 
potential loss because more air is used, 
distribution lines are longer, and there 
are more outlets and connections that 
can become leaky. Manufacturers of air- 


T's: importance of trifles has been 


producing and air-consuming equip- 
ment, conscious of the fact that air 
power has competitors and will, broadly 
speaking, hold its own only if profitable, 
have long advocated regular mainte- 
nance to curb escaping air. Such a course 
is but one manifestation of good indus- 
trial housekeeping, which has been gain- 
ing steadily in popularity and paying off 
as labor costs have continued to rise. 
Some of our largest concerns are now the 
most scrupulous chasers of wasted pro- 
duction pennies. 

To illustrate: The publication Auto- 
mobile Facts, sponsored by the gigantic 
motor-car industry, recently reported 
that one firm alone has 96 technical com- 
mittees sleuthing around to see where 
operating dollars can be stretched. Ideas 
are tried out in one plant and, if found 
worth while, are then introduced in 
others. In an effort to reduce com- 


BLOWING MOISTURE FROM LINE 


The foundry worker who is wasting air by blowing condensed moisture from the 
line before connecting it to a tool should not be condemned. Management can 
prevent this sort of wastage by providing aftercoolers for compressors and placing 
separators at strategic points in the air-distribution system. 
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COSTLY VALET SERVICE 


Using compressed air for purposes such 
as this can be dangerous, and it is cer- 
tainly wasteful. It is frowned upon by 
the safety departments of industrial 
concerns, but the practice is hard to 
stamp out. 


pressed-air losses, a program of air-valve 
replacement and removal of unnecessary 
piping was progressively instituted ac- 
cording to this formula. As a result, the 
company saved as much as $100,000 in 
1949. 

Even more spectacular is the estimate 
of potential economies in all divisions 
of General Motors Corporation through 
the application of conservation measures 
to all compressed-air systems. Accord- 
ing to William J. O’Connell, process en- 
gineer in the Moraine Products Division, 
the General Motors Plant Engineers 
Subcommittee on Utilities places the ex- 
pected return from this campaign at 
one million dollars. This statement ap- 
peared in an article in Plant Engineering 
outlining the results of a survey of the 
compressed-air facilities in the Moraine 
factories. Because the information pre- 
sented may be of practical value to many 
of our readers, an abstract of the article 
follows. 

Compressed air, it is pointed out, can 
be expensive if it is misused or wasted, 
but when properly used in the: right 
places it is economical and efficient. Un- 
like water, it cannot be seen; unlike gas, 
it isn’t dangerous. But, like both of 
these utilities, it costs money. In indus- 
trial plants it serves, among other ways, 
as a source of power, a parts ejector, a 
chip remover, and as a drying, cleaning, 
and cooling agent. Constant vigilance is 
necessary to assure proper, economical 
use and to guard against excessive leak- 
age. 

Thorough familiarity with a com- 
pressed-air system—with its applications 
and misuses—is necessary before intel- 
ligent action can be taken to improve it. 
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DESERVING OF RETIREMENT 
The hose hanging at the right end of this machine tool delivers air to a blowgun 
that removes chips and performs miscellaneous cleaning services. It is mounted in 
such a mannei that it is dragged on the floor and around the corner of the ma- 
chine every time it is used. The appearance of the hose is in itself an indictment of 
the arrangement. The piping to which the line is attached conveys air to a pneu- 


matic chuck on the multiple-spindle machine. Regular maintenance of the pack- 
ing is required to prevent leakage. 


Only a systematic survey will provide 
this knowledge and reveal the network’s 
shortcomings and defects. Then, when 
these have been corrected, the resultant 


HARD ON HOSE 


Air hose is subjected to a lot of punish- 
ment even when properly cared for, but 
abuses such as this unnecessarily hasten 
the incidence of leaks and consequent 
wastage of air. 
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savings will generally far exceed the cost 
of the survey. In the plant concerned, it 
was conducted entirely by observation. 
To learn where air was being misapplied 
or wasted, each department was studied 
individually. Notes and comments per- 
taining to the various locations examined 
were recorded on a layout print of the 
air-distribution system. In the factory 
are four centrally located compressors 
which supply a maximum of approx- 
imately 4300 cubic feet of free air per 
minute at 85 psi. pressure. Three of the 
machines are driven by synchronous 
motors: two of 200 hp. and one of 250 
hp. The fourth is operated by steam at 
150 psi. pressure, which is exhausted at 
20 psi. and then used for process pur- 
poses. The major causes of air wastage 
were found to be: 


1— Air outlets* larger than required for 
the purposes served. 

2— Failure of operators to close outlets* 
upon completing jobs and leaving 
stations. 

3-— Leakage occasioned by defective 
valves or fittings. 

4— Use of air by employees for per- 
sonal cooling or cleaning purposes, 


*In the General Motors’ plant many machine tools 
are served by air jets that perform various blowing 
operations. The term “‘outlet’’ as used here refers to 
jets of this kind and not to the conventional valved 
connections for hose delivering air to tools. 


Unnecessarily Large Outlet 

Copper tubing, most of it for machine. 
tool application, ranged from '% to A 
inch in diameter, the sizes in many in. 
stances bearing no relation to the volume 
of air required for the respective sery- 
ices. Much of the piping had been put 
in during war years when wanted sizes 
could not always by obtained. ‘Typical 
operations were tested to determine 
what sizes would best meet the needs, 
and changes were made accordingly. For 
example, it was learned that a '!/¢-inch 
opening is sufficient to serve a dril! where 
air is used continuously for blowing. For 
certain press work, where intermittent 
air blasts kept the die bed clean, a \%- 
inch opening was shown to be the best 
size. 

It was established that a nozzle witha 
drilled opening of the prescribed diam- 
eter should be attached to the end of 
the tube. Where tubing alone is utilized, 
machine operators, exercising “‘an incur- 
able tendency”’ to try to adjust things to 
their liking, will use screw drivers, pliers, 
or any other handy tools to enlarge or 
contract openings. A drilled nozzle, on 
the other hand, is relatively tamper- 
proof. 

Openings of the correct sizes were pro- 
vided, but no attempt was made to de- 
termine how much air they conserved 
because there was no way of ascertaining 


AUTOMATIC CONTROL NEEDED 


“o keep sparks and dust away from the 
operator of this abrasive cutoff wheel in 
a metalworking shop the air-line nozzle 
at the lower-left is trained on the ma- 
chine. The globe valve which controls 
the flow is located several feet to the 
right, out of the field of the picture, and 
the air discharges continually through 
a 4-inch opening. This haphazard ar- 
rangement could be improved upon in 
many ways, including some means of 
shutting off the air automatically when 
it is not needed. 
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EFFECT OF VIBRATION 


Copper tubing running up the side of 
this forging hammer carries compressed 
air to the control valve at the top. The 
intense vibration of the heavy hammer 
usually causes new tubing to become 
leaky after a few weeks of service. Be- 
cause escaping air is not heard above 
the shop noises, repairs are generally 
not made until the pressure drops so 
low that the valve fails to function. 


what the consumption had been before 
the change. It is evident, however, that 
material savings were effected, because a 
Y-inch opening will discharge as much 
as 90 cfm. of free air at 85 psi., as against 
22.6 cfm. through a '%-inch orifice and 
only 5.64 cfm. through one !/¢ inch in 
size. 
Air Inlets Left Open 

In cases where continuous blowing is 
required and where the air supply is con- 
trolled by a manually actuated valve, 
the operator will often forget to close the 
latter when leaving his machine. Ap- 
plications of this type include air drying, 
drill or tool-bit cooling, and removal of 
chips. This situation was corrected by 
eliminating the human factor—by in- 
stalling automatic shutoff devices pro- 
vided with valves controlled either by 
solenoids or electric eyes. 


Leaky Valves, Valve Stems, Etc. 

Because operating noises drown out 
the sound of escaping air, the search for 
leaky valves and fittings was conducted 
week ends. An average of one leak per 
machine was found in departments 
where air is used as a prime mover for 
drilling and broaching heads. Leaks in 
other departments were at least as com- 
mon. They varied from scarcely notice- 
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able to loud hisses that could be heard 
many feet away. Because leakage of this 
sort is continuous, night and day, the 
cumulative loss is great. 

Correction of the condition was turned 
over to the maintenance department, 
which made the needed repairs and then 
instructed a plumber to spend a stip- 
ulated part of his day looking for and 
stopping newly developed leaks. It was 
discovered that sloppy installation work, 
rather than natural deterioration, was 
responsible for many leaks. Consequent- 
ly, the plumber is now required to test 
each joint after assembly with a liquid- 
soap solution, and the plumber foreman 
inspects and approves the finished job. 


Personal Use of Air 

During warm weather, some of the 
employees were in the habit of using air 
liberally to cool themselves. This was 
considered a serious matter, not alone 
because it wasted air and affected op- 
erations by reducing pressure but also 
because it constituted a safety hazard. 
Although the latter aspect of the situa- 
tion was not the concern of those con- 
ducting the survey, they sought the 
coéperation of the safety authorities in 
dealing with it. 

In most cases, a workman cooling him- 


self with a stream of compressed air re- 
moved the nozzle, if one was attached, 
and allowed the air to issue from the 
larger hose or tube opening, meanwhile 
controlling the flow by manipulating the 
main shutoff valve. Assuming an average 
orifice of 34ginch, each outlet misused in 
this manner would release about 70 cfm. 
of free air. Twelve such outlets discharg- 
ing simultaneously would use up the ca- 
pacity of one of the plant compressors. 
This could not fail but reduce the pres- 
sure in plant air lines and affect the ef- 
ficiency of air-operated tools, most of 
which are designed to function at pres- 
sures of 80 to 100 psi. 

According to the Compressed Air 
Handbook, a drop in pressure from 90 to 
70 psi. will decrease the efficiency of the 
average portable tool by 37 percent, 
labor costs at the same time remaining 
constant. The only practical way in 
which this wastage can be curtailed or 
eliminated is by closer supervision of em- 
ployees, with the enforcement of penal- 
ties for this unauthorized use of air. Such 
supervision in the Moraine plant, tied 
in with a safety campaign, has reduced 
this problem to the point where it is of 
minor proportions. The company in- 
tends to stress the safety angle every 
spring. 


MAKESHIFT AIR GUN 


Where air is used in foundry blowing services such as this, wastage will be elimi- 
nated by equipping lines with trigger-operated guns that close automatically when 


finger pressure is released. 





A shirt-pressing and folding unit as set up for smooth- 
From left to right: the folding table 
served by Operator No. 3; the sleeve forms, sleeve press, 
and cuff press all in charge of Operator No. 1; and the new 


flowing production. 











NO LOST MOTION 


Formatic Press—Station No. 2 in the line—which irons the 
entire body and bosom of a shirt at one time. All the ma- 
chines are of the pneumatic type and use air at 70 psi. The 
racks on which the garments are hung are not shown. 


Ironing Shirts by Assembly-Line Method 


ITH the new Formatic Press, 

which irons the entire body and 
bosom of a shirt in one operation, laun- 
dries are reaching a new high in produc- 
tion. This latest piece of equipment, de- 
signed and built by The American Laun- 
dry Machinery Company, is one of a 
group of machines that is set up on a 
looped assembly-line basis and makes it 
possible with but three girls to turn out 
more than 100 shirts an hour. And the 
garments are as beautifully pressed, we 
are told, as the most skilled housewife 
could do them with her hand iron. 

The first step in the sequence from 
damp-work box to folder, involves the 
sleeves, which Operator No. 1 pulls down 
over a pair of forms to condition them so 
that the inside surfaces will not stick to- 
gether during pressing and to set the 
folding lines. This is but one of a number 
of duties she must perform with dispatch 
but without physical effort within the 
radius of her station. From the forms 
she transfers the shirt successively to a 
sleeve press, a cuff and gusset press, and 
a collar press (the first two are of the 
twin type, finishing both sleeves or cuffs 
simultaneously). 
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Anna M. Hoffmann 


Ironing in all cases is controlled by 
electropneumatic timers, and all ma- 
chines are so codrdinated that each is re- 
leased after it has done its work and be- 
fore the girl is ready to remove the shirt 
from it, thus permitting her to have as 


CAMS ON TIMER 


many as four shirts in process at a time 
once production is underway. Her al- 
lotted duties end when she takes the 
shirt from the collar press and hangs it 
on a rack within easy reach of Operator 
No. 2. 
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AIR FLOW CHART AND OPERATING FEATURES OF BODY PRESS 
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This brings us to the new air-powered 
Formatic Press that irons the body of 
one shirt while another is being made 
ready for pressing. ‘This machine has 
two bucks or forms which automatically 
rotate, one into position between, two 
highly polished steam chests and the 
other for dressing. The chests are shaped 
to fit tight against every part of the 
shirt, the one that irons the front mov- 
ing forward and pushing the buck against 
the back chest, which exerts final pres- 
sure. Both bucks and chests are op- 
erated by pneumatic cylinders, as is the 
turret that turns the forms. 

The working cycle is started by plac- 
ing a foot pedal in the “On’’ position, 
turning on the main air-supply line, and 
pressing a button that actuates the elec- 
tropneumatic timer which controls the 
movements of the press and determines 
the ironing period. The timer functions 
continually and causes a green light to 
glow four to five seconds before the 
chests are released and the bucks begin 
to rotate, thus notifying the girl how 
much time she has left to dress the form 
in front of her. If she finds that she can- 
no! finish the job within the set interval, 
she simply puts the foot pedal in the 
“Off” position and keeps it there until 
she is ready. 


As it takes only about 27 seconds to 
iron the body and bosom of a shirt, the 
operator’s fingers move nimbly as she 
lowers a clamp that holds the collar and 
top smoothly in place and puts the tails 
under fixed straps—one in front and two 
in back. Then she expands padded wings 
at the sides of the buck with air under 
pressure. Tnis draws the shirt taut and 
is done by pushing a lever. Just before 
the form is squeezed between the steam 
chests the wings are further expanded 
pneumatically, thus making it possible 
to iron shirts of different sizes with the 
same setup. Should the shirt front need 
dampening, there is a spray gun for that 
purpose within convenient reach. At the 
predetermined time, the bucks change 
places, the girl removes the completely 
ironed shirt from the form facing her, 
hangs it on a steam-heated collar form, 
and buttons the collar. 


THE STARTING POINT 


Operator No. 3 now takes over. She 
does the folding on a special table with a 
sloping top that can be adjusted to any 
comfortable working height. By aid of a 
spotlight in the center of the table she 
lines up the button strip of the shirt laid 
front down with the collar over a con- 
tracted form. The latter is electrically 
heated and neatly shapes the collar when 
expanded by releasing a treadle. A pol- 
ished metal blade serves as a folding 
guide. With a piece of chipboard clipped 
to the underside, it is dropped onto the 
shirt and enables the girl to fold the sides 
and sleeves, to close a shoulder clamp, to 
turn up the tail, to apply the familiar 
paper band, and then to insert the collar 
protector. With both hands free, she can 
do the work with such facility that it is 
possible for her to get the shirts ready for 
delivery as fast as they come from the 
big new press. 


“oF At the top-right is Station No. 1 showing how the operator 
handles four shirts at a time. The presses are in action 
and, left to right, are ironing a pair of sleeves, a pair of 
cuffs, and a collar, while another shirt, that has just been 
removed from the damp-work box (right), is being made 
ready for its round by pulling the sleeves smoothly on 
double forms to condition them and to set the folds that 
simplify laying them on the boards for pressing. The units 
are so coordinated that they open automatically, in turn, 
when the work is finished. All the girl has to do is to trans- 
i fer the shirts and close the machines. The other pictures 
are close-ups of the cuff and collar presses. The former 
has deep, rounded bucks to iron far into the gussets and to 
accommodate French cuffs. 
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DRILLING HOLES 


The J-10 Jackhamer being used here is a recently developed dri!l that weighs 
only 14 pounds. It is fitted with %-inch hexagon steel. 


NE of the oldest known methods 
of splitting rock, the plug-and- 
feather, is still used extensively by 
quarrymen and stone dressers to produce 
blocks of desired dimensions. With it, 
experienced craftsmen who know the 
structure and the rupture resistance of 
varying types of rock can fracture build- 
ing stones with surprising accuracy. 
A feather is a strip of iron with a cross 
section shaped somewhat like a first- or 
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last-quarter moon. The outer surface is 
curved to fit a round hole and the inner 
one is rather flat. Two of these shims are 
inserted in a shallow drill hole, and the 
plug—a 4-faced tapered steel wedge—is 
driven in between them. When the 
wedge is hit repeatedly with a hammer, 
pressure on the stone is gradually in- 
creased in two opposing directions. By 
putting plugs and feathers in a row of 
holes along the line of the desired split 





Plug 


and 
Feather 


Few Changes Made in Ancient 


Method of Splitting Stone 


Ted Slager 


and striking the plugs in turn, first 
lightly and then harder, the rock can be 
cleaved quickly and evenly. 

Ancient stoneworkers practiced this 
method or similar ones to quarry large 


COMPRESSED AIR MAGAZINE 











blocks and then to reduce them to size. 
Their drills were tubes, probably of cop- 
per, which were rotated while some a- 
brasive such as sand or emery was fed 
beneath the cutting edge. This laborious 
process eventually resulted in a hole 
with a central core that was broken out 
and removed. The first wedges, which 
were no doubt inserted without side 
pieces, were of absorbent wood. After 
being driven home, they were soaked 
with water to expand them and thus 
to build up pressure. In cold climates, 
freezing the water accomplished the 
Same purpose. As ferrous metals became 
available, blacksmiths made plugs and 
feathers that differed little from those 
now used. Chisel-edged drill steels and 
hammers with which to pound them in 
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were introduced at the same time as a 
substitute for the slower tubular drills. 

Although it serves mostly for breaking 
crystalline igneous rocks such as granite, 
the plug-and-feather method is applied 
to marble and sandstone. Experience is 
the best guide in determining the num- 
ber of holes and the depth to which they 
should be drilled in order to produce a 
clean, straight rupture without wasting 


STARTING THE BREAK 


Left—- The plugs and feathers have been 
inserted and the workman is bringing 
his sledge down on one of them. Holes 
corresponding to those on the near side 
of the stone have been drilled on the 
opposite face. Drill marks visible along 
the left end and the top of the near face 
show how this block was separated 
_ a larger one by the same proce- 
ure. 











stone, time, and effort. According to 
Mining Engineer’s Handbook by Peele, a 
granite block 6 feet thick can be split by 
spacing 5-inch holes from 6 to 8 inches 
apart. For a 3-foot block, they need be 
but 24% to 3 inches deep. Marbles and 
sandstones require deeper holes. 

Mechanical rock drills are now used 
almost universally to do the drilling, and 
improvements in equipment of this type 
have served to speed up plug-and-feather 
work. With the light, easily handled ma- 
chines now available, and the fast-cut- 
ting detachable bits with tungsten-car- 
bide inserts, a hole of the required depth 
can be drilled in granite in a matter of 
seconds. The accompanying pictures 
were taken in the Mile Square Granite 
Quarry, Yonkers, N. Y., and show the 
sequence followed in plug-and-feather 
operations. The stone, which occurs in 
such colors as brown, light-brown, and 
gray has been used extensively in the 
building of churches, schools, and homes 
in the East as well as bridges on New 
York State parkways. 


THE FRACTURE 


Each wedge is struck in turn, first 
lightly and then with greater force. 
After this sequence has been repeated 
a few times, pressure builds up to the 
breaking point, splitting the block along 
the desired line and with an evenness 
that reduces wastage and calls for little 
additional work in dressing the piece to 
final dimensions. 
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A MERCATOR PROJECTION CHART OF MARS 


This simplified drawing, made from one that appears in one 
of Percival Lowell's books on Mars, shows the criss-crossing 
lines that have been assumed to be canals. The author be- 
lieves, however, that the known facts and observations of 
the planet indicate that they are more likely railroads or 


dots represent cities. 


some other sort of travelways bordered by planted areas. 
This would explain why they are visible from the earth at 
certain times of the year and fade in others and why they 
apparently change color between growing seasons. The 


The Canals of Mars 


So-called Waterways Considered More Likely to be 


Mars exhibits two white caps at the 
poles, advancing and receding with 
the seasons like the polar caps of the 
earth, while the space between is com- 
posed of irregular patches of orange-red 
and bluish green. The red ones are 
known to be deserts. The blue-green 
ones were at first thought to be seas and 
are still called maria, which is Latin for 
seas. But they are now known to be 
areas in which, for some reason, more 
vezetation grows than on the deserts. 
Crossing both deserts and maria are 
many fine dark lines which, when first 
discovered, were called cannalli and are 
still termed “‘canals.”’ They are not easy 
to see. Under ordinary conditions the 
constant wriggling of our own atmos- 
phere blurs the image so as to make such 
fine details invisible. But even under 
poor conditions the wriggling may stop 
for a moment and permit the lines to be 
glimpsed briefly. Under very good con- 
ditions such as those often prevailing at 
the Lowell Observatory at Flagstaff, 
Ariz., they can be seen rather easily. 


S EEN through a telescope the planet 
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Planted Strips Along Travel Arteries 


James R. Randolph 


The late Percival Lowell, founder of 
the observatory, devoted his life to the 
investigation and mapping of these 
canals and has left the world not only a 
fairly complete and accurate map of 
them but also an extensive account of 
their behavior. His studies are de- 
scribed in his books, Mars and Its Canals 
and Mars as the Abode of Life. Subse- 
quent observers have in the main con- 
firmed his findings, or at least have not 
united for the purpose of disagreeing 
with him. 

Lowell discovered that the canals, in 
order to be visible from the earth, would 
have to be dark strips from 10 to 20 
miles wide. That made it seem unlikely 
that the things we see are actual water- 
ways. He considered it more likely that 
their presence is made visible by broad 
strips of irrigated land flanking them 
rather than by water itself. He also 
observed that they are not noticeable 
throughout the year. 

Mars has seasons very similar to those 
of the earth but nearly twice as long, and 
after each solstice the canals all over the 


planet are well-nigh invisible. As spring 
comes to each hemisphere in turn, how- 
ever, the polar snows start to melt. A 
dark-blue band that reflects light as if it 
were water forms around the edge of the 
melting cap. The canals begin to show 
near this band, and as spring advances 
they advance from the pole to the equa- 
tor and beyond. They fade with the ap- 
proach of autumn, and appear again at 
the other pole. 

The rate at which the visibility of the 
canals creeps southward or northward 
over the planet is about the same as that 
at which water, released by melting 
snows, would crawl through a long net- 
work of irrigating channels. So Lowell 
believed that the fine dark lines really 
represented water channels, and made 
some calculations as to the power that 
would be required to pump the water. 

As the canals become visible, the 
desert flanking them changes from red 
towards yellow. The transformation can 
be demonstrated in the laboratory by 
scattering green confetti over a red sur- 
face and viewing the result from a dis- 
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tance at which the details disappear and 
only the mass effect is seen. The maria 
also change to a deeper, richer green. 

Lowell’s map of the canals does not 
conform to the theory that they are ir- 
rigation or water channels. They are too 
straight; too much at variance with those 
slight changes in elevation that isostasy 
would produce even on a planet where 
there are no mountains. His chart looks 
more like a railroad map of a flat coun- 
try, or like a college campus where stu- 
dents have worn paths across the grass 
from one much-used door to another. 

Our modern knowledge of the climate 
of Mars increases our tendency to think 
of the canals as a transportation rather 
than an irrigation network. For we now 
know that there are no parts of Mars 
where the mean daily temperature is 
above freezing for very long at a stretch. 
Daytime temperatures as high as 80°F. 
have been recorded in the maria; on the 
desert they are rarely more than 50°. 
Temperatures generally drop to freezing 
after sunset and are close to zero at sun- 
rise. Mean annual temperatures are be- 
low freezing. 

These facts about the climate clear up 
the mystery of what became of the 





AERIAL VIEW OF “CANAL” 
This drawing is the author’s conception 
of how one of the populated strips 
would appear from 100 miles aloft. 
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planet’s water. Its oceans are still there 
in what we call seas, but they are solidly 
frozen all the way to the bottom and 
drifted over with wind-blown soil. Plant 
life can grow in this soil more abundantly 
than on the deserts because it can get 
water through the seasonal melting of 
the ice beneath. 

Other things we have learned about 
the climate give a simpler explanation for 
the seasonal behavior of the canals. The 
theoretical temperature of a planet’s 
surface is computed by balancing the 
heat received from the sun against the 
heat radiated off into space. But the 
theoretical temperature is always below 
the actual temperature if radiation at 
night is checked by the formation of 
clouds. Clouds form when the air is 
cooled to its dew point, which depends 
upon the amount of moisture in the air. 
When the moisture content rises, the 
temperature at which clouds form also 
rises and their heat-trapping effect be- 
gins sooner after sunset, raising the aver- 
age temperature of the day. 

There is a pronounced tendency for 
the humidity of desert air to stabilize at 
the degree that will give a dew point of 
32°F., for moisture which condenses at 
higher temperatures will run off as water, 
while that condensing at lower tempera- 
tures will turn into snow and stay in 
place and reévaporate next day. So 
what happens in the Martian spring is 
that the water vapor from the melting 
snows keeps the heat from escaping at 
night, increases the temperature, and 
permits vegetation to become active. 
As the moisture spreads through the air 
from one polar cap to the other this heat- 
trapping effect extends toward and 
across the equator until it reaches lat- 
itudes where the sun is still too low to 
make the average daily temperature rise 
above freezing. 

Spread of this moisture, together with 
its heat-trapping effect, progresses at the 
same rate as would water flowing in 
canals. It explains the observed seasonal 
behavior just as well, but requires only 
vegetation naturally adapted to the cli- 
mate and not plant life that has to be 
irrigated. 

Desert areas on earth are small and 
have been left to backward peoples. The 
development of plants fit for human 
needs has been for the most part con- 
fined to species that grow in well-watered 
regions. However, recent experiments 
have shown that cactus, gourds, and 
other kinds of desert vegetation also 
could be transformed into useful food 
plants if there were sufficient incentive 
to do so. 

If Mars is inhabited it would be only 
natural to suppose that the people had 
made useful crop plants out of desert 
vegetation and therefore would not re- 
quire extensive irrigation systems. It 
would also be reasonable to assume that, 
since the basic industry of a desert is apt 
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VIEW FROM SATELLITE 


Here artist H. R. Butler shows Mars as 
astronomers believe it would appear to 
an observer on its outer satellite, Deimos. 


to be livestock rather than agriculture, 
the farming area would be small and 
would be within the immediate neigh- 
borhood of homes. 

If, then, we suppose that the Martians 
prefer to live within shopping distance of 
a main line of transportation, we have 
all the ingredients for a theory that com- 
pletely explains the canals. This theory 
assumes that each canal is a railroad or 
a main highway following the shortest 
possible route between cities and that 
that artery is flanked by strips of land 
where conditions are favorable to home- 
steaders. There the people have built 
their houses and cultivate their crops 
and orchards. Beyond the strips are 
open ranges where their stock is turned 
out to graze until it is driven in to be 
fattened and slaughtered for the winter’s 
food supply. 

So much for the deserts. In the maria 
the widely distributed blue-green color 
suggests either better pasture or, more 
likely, vast arable reaches like American 
wheatlands. Certain of these areas have 
been seen to turn the color of plowed 
acres at a time of year when that work 
would be done. But there, too, the 
people seem to live near the railroads and 
to cultivate the stretches alongside more 
intensively than they do the backlands 

In both desert and maria the theory 
expounded completely explains the ap- 
pearances and behavior patterns of the 
canals. There are no details which it 
fails to fit. 
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Compressed 


Air 
at Work 


The rig shown at the right was developed for 
cleaning prior to painting the inner surfaces 
of steel-lined concrete pipe on the U.S. Bu- 
reau of Reclamation’s Columbia Basin Project. 
The machine is being fed with sand, which is 
blown by compressed air against the pipe 
through four revolving arms located on the 
other side of the protective shield that is sup- 
ported by radial steelwork. The arching hose 
is the air line. The rig is mounted on a pneu- 
matic-wheeled carriage and, when operating, 
moves along the pipe invert at a speed of 5 
inches per minute. 


The picture below shows a setup at Parker Pen 
Company, Janesville, Wis., for automatically 
finish-grinding plastic barrels of fountain 
pens. The barrels are fed by gravity from the 
inclined magazine at the right. Projecting at 
the lower left is an air cylinder from the right 
end of which extends a pin or arbor that is ad- 
vanced on a timed schedule to take a barrel 
from the magazine and position it for grinding. 
When the work is finished, the barrel is auto- 
matically ejected and the cycle is repeated, 
being controlled by a 4-way solenoid air 
valve. The machine is set to handle 1440 
barrels an hour and has increased production 
at this stage in the operations by 36 percent. 
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By means of the fixture shown at the left two aluminum 
castings are clamped in position for precision boring in 
the plant of Skilsaw Inc., Chicago manufacturer of elec- 
tric and pneumatic tools. The piston of a vertical 2-inch 
air cylinder actuates linkage to move side arms that 
hold the pieces securely while they are being bored con- 
secutively by opposed heads. The parts can be mounted 
separately. A spring between the arms retracts them 
when the air is released. 











When an air-operated pump made by Perkins*Glue 
Company, of Lansdale, Pa., is mounted on a standar 1% 
§5-gallon drum, it will move liquid glue through hoses 
to points of use several hundred feet away or on another 
floor. The picture above shows an operator applying 
adhesive in the Louisville, Ky., plant of the Castlewood 
Manufacturing Company, a leading maker of wood prod- 
ucts. The glue flows from a flexible nozzlelike ap- 
plicator when the latter is bent slightly and stops flow- 
ing when the pressure of the hand is released. The pump 
operates with air at 20 psi. pressure, and one_unit will 
supply several applicators. 


The machine shown at the left will gather 25,000 
sheets of paper of 9!4x12-inch size into sets of eight in 
an hour. Built on the conveyor principle, it has eight 
compartments for the stock. Each sheet is picked up in 
turn by suction and placed on the belt so that each set 
is assembled in the desired order. To prevent picking 
up two sheets at a time, a blast of compressed air di- 
rected from one side separates the top sheet from the 
pile. Known as the Macey Collator and sold by the 
Harris-Seybold Company, of Cleveland, Ohio, the ma- 
chine will handle any weight of paper from 9-pound 
basis to g-inch cardboardand will gather the stock into 
sets of from two to eight pages each. It works from five 
to eight times faster than trained girls who ordinarily do 
the collating in printing plants and offices. 
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Overload 
Safety Device 


for Presses 











OR use with its single- and double- 
action mechanical presses, Clearing 
Machine Corporation has developed a 
safety device called Loadtrol which pro- 
tects dies and press parts against damag- 
ing overload caused by double headers, 
stock variations, etc. The unit consists 
of an air cylinder and of a lever arm to 
which the piston is connected. Mounted 
eccentrically in the lever-arm trunnions 
is an independent shaft that is attached 
through a coupling to the press tie rod, 
plunger, or drive link which is under 
stress during the load period. When the 
force exerted on the member is greater 
than the preset maximum, the Loadtrol 
yields with the part, thus neutralizing 
the excess pressure. To avoid continued 
overload, the attachment is provided 
with an electric device that automatical- 
ly disengages the clutch when the pre- 
scribed pressure is reached. The Load- 
trol is also suitable for service where a 
substantial load is intermittently applied 
in tension or compression because it al- 
lows the member involved either to con- 
tract or expand. 
In addition to standing constant guard 
over dies and presses, the safety device 
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offers other advantages. Because max- 
imum operating pressures can be pre- 
determined and regulated at will with- 
out any slide adjustment or change in 
position, tryouts and die setting are said 


to present no difficulties. Further, the 








INSTALLATION VIEWS 


Pictured at the bottom is a single-action 
press with a Loadtrol connected to the 
lower end of each of its four tie rods. By 
yielding with the latter, the units pro- 
tect dies and presses from damage 
through overload. At the top-left is a 
close-up of the safety device. Coupling 
A links the tie rod and shaft B mounted 
in the lever-arm trunnions C. When air 
at 80 psi. line pressure is admitted to 
cylinder D, the piston and attached 
lever arm exert a constant preloading 
pull on the tie rod. In the top view, the 
unit is mounted directly on a special 
link for an underdrive press. If the.link 
is under compression, the device, in ef- 
fect, permits it to elongate slightly—to 
complete the stroke without damage— 
or, if under tension, to contract when 
the preset pressure is reached. Direct- 
ly above, it is shown connected to one of 
the outer slide plungers of a double- 
action press. Each corner of the blank 
holder can thus be put under different 
pressure by regulating the air pressure. 


unit makes it possible in a matter of 
minutes to preload or release tie rods 
while cold; and when the use of small 
dies calls for less than full press capacity, 
the Loadtrol is set accordingly and safe- 
guards the dies. Accompanying illustra- 
tions show the unit and different ap- 


plications. 
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THE TOLL ROAD RETURNS 


HE first white settlers in America 

traveled largely by water, and most 
of the early roads were short stretches 
around towns and villages. As the grow- 
ing population fanned out from the 
eastern coast, need arose for intercom- 
munity roadways. There being little 
public money with which to build them, 
private citizens began to finance con- 
struction under charters that permitted 
them to collect tolls from users. This 
practice was initiated about 1795. 

The thoroughfares were called turn- 
pikes and were unsurfaced dirt roads 
that followed the relief of the land ir- 
respective of gradient or curvature. 
Later ones were covered with broken 
stone, which was worked into the ground 
by vehicles drawn by horses. Railways 
sounded the death knell of toll roads. By 
1850, many of them were freeways, al- 
though a few such as the Old York Road, 
extending from Philadelphia towards 
New York, and the Baltimore and Lan- 
caster Pike, which also ran through Phil- 
adelphia, continued to collect fares until 
much later. 

Concurrently came gradual accept- 
ance of the idea that it was incumbent 
upon governments to build and main- 
tain public highways. At first that was 
largely left up to the individual counties, 
and it was not until 1891 that New Jer- 
sey set a precedent by passing a law 
providing for state aid. By 1913, similar 
help was being given by 42 states. Then 
came state highways and federal aid. 

An era of feverish construction to keep 
abreast of mounting automobile traffic 
was ushered in. In the main, established 
roadbuilding agencies were able to cope 
with the demand, but in thickly popu- 
lated sections even their best efforts did 
not suffice. In certain localities the need 
for high-speed superhighways, designed 
to move traffic with a minimum of inter- 
ruption, brought back the toll road. 
This time, however, public agencies 
rather than private companies are put- 
ting up the funds and amortizing the in- 
vestments with the proceeds. 

Although the trunklines are crea- 
tions of the states concerned, the fact 
that they are not constructed with tax- 
payers’ money gives their designers a 
freer hand in laying them out than would 
otherwise be possible. They can specify 
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the shortest or most favorable routes, 
and can by-pass cities and towns without 
fear of becoming embroiled in political 
complications fomented by local inter- 
ests. They can largely eliminate cross 
roads, traffic lights, and other deterrents 
to fast and safe driving. Permissible 
speeds can be set according to prevailing 
conditions affecting safety and without 
regard to laws applying to conventional 
highways. 

There is an essential difference be- 
tween the present toll road and its ear- 
lier counterpart. The first payways usu- 
ally were the only routes available for 
making the trips concerned. Travelers 
either paid or they didn’t go. The 
modern thoroughfares, on the other 
hand, are optional routes. Those who 
prefer to use the free highways may do 
so. The public, however, has shown 
willingness to patronize the new facili- 
ties, having quickly recognized their 
time-saving and safety potentialities. 
Both individuals, whether bent on pleas- 
ure or business, and public carriers have 
found them much to their liking. 

The first of the new toll roads, leading 
northward from New York City, was so 
successful from the outset that it was 
extended. As its advantages were demon- 
strated, the New England States were 
prompted to plan connecting links, some 
of which are already in service. To carry 
the system southward, New Jersey is 
now constructing a throughway that will 
run the length of the state. 

The first East-West toll highway was 
the Pennsylvania Turnpike, extending 
for a distance of 160 miles from Carlisle, 
near Harrisburg, to Irwin, near Pitts- 
burgh. It was received so well that a con- 
necting link of 100 miles from Carlisle to 
Valley Forge, near Philadelphia, was 
opened last fall. The latter section more 
or less parallels the Old York Road, and 
it is significant to note that Pennsylvania 
has stuck to the nomenclature of the 
forefathers in retaining the designation 
of turnpike. 

The 1950 report of the commission 
that operates the route across the Alle- 
ghenies furnishes ample proof that it 
provides a much-needed service for 
which the public is glad to pay. Includ- 
ing 42 days of operation of the eastern 
extension, the year’s traffic totaled 
4,488,538 vehicles and receipts amounted 


to $9,022,398. That is an increase of 
16.6 percent in vehicles and 28 percent in 
revenue over the 1949 figures. The fare- 
paying cars traveled 450 million miles, 
while nonpaying ones—police, mainte- 
nance, and service vehicles—accounted 
for 23 million more miles. 


STONE FOR BEAUTY 

NTIL concrete and steel appeared, 

stone was the only acceptable ma- 
terial for constructing buildings and 
other works designed to last a long time. 
Through the ages, it has demonstrated 
that it looks well and wears well. It is 
significant that most of the world’s 
famous architectural structures are built 
of stone, regardless of the country of 
their origin. No other material is so com- 
pletely pleasing to the eye and none, no 
matter how strong, gives the same com- 
forting feeling of stability. Unfortunate- 
ly, the quarrying and cutting of dimen- 
sional stone still call for great expendi- 
tures of labor, whereas competing ma- 
terials can be turned out by mass-pro- 
duction methods. Thus stone finds itself 
at a growing disadvantage as regards 
cost. 

Producers of stone, especially of gran- 
ite, have been perturbed in recent 
months because they have been losing 
business that traditionally has been 
theirs. They have been particularly con- 
cerned over an apparent movement to 
substitute other materials for stone in 
building bridges on the highways and 
parkways of New York State. In pro- 
testing this course of action, they are 
seeking first of all to protect their own 
means of livelihood, but there is also 
something at stake that affects the public 
interest. 

Anyone who has driven over some of 
the magnificent parkways in the environs 
of New York City has unquestionably 
been impressed by the beauty of the 
stone bridges with which they abound, 
Although the visitors who admire these 
structures do not pay the taxes that 
make them possible, they cannot help 
but feel that they are well worth their 
cost. The stone producers feel the same 
way, aside from their interest in wanting 
to keep the business. 

It is claimed that there has been no 
maintenance expense in connection with 
those bridges since they were construct- 
ed. That fact, the suppliers of stone be- 
lieve, should be given consideration 
when comparing the first cost of stone 
and that of competitive materials. As for 
appearance, it is acknowledged that time 
and weathering steadily enhance the 
beauty of the structures. It could be 
that those who control the expenditures 
for these purposes would be penny-wise 
and pound-foolish if they were to veer 
from the established practice of choosing 
stone. 
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For centuries the peat bogs near 
Emmen, Holland, have been 
the main means of support of 
the town’s populace, with em- 
ployment ranging around 2000 
persons. Now the bogs are giving out, 
and it is estimated that there will be no 
more peat to dig in ten or fifteen years. 
To take up the slack in employment, an 
industrialization program has_ been 
launched, financed largely with Marshall 
Plan funds from America. A nylon spin- 
ning plant is now under construction. 


Exit 
Peat 
Bogs 


* * * 


The efficiency of a household 


Better refrigerator is obviously re- 
Cold duced if warm air seeps into 
Trap the cabinet. The gasket that 


forms the door seal is, conse- 
quently, of prime importance. That on 
the old-fashioned icebox door was made 
of cord and oilcloth. It was considered 
to be doing a good job if it kept the 
temperature as low as 50°F. ‘“‘Wirf” 
strips similar to present-day weather 
stripping were tacked on the wooden 
doors of the first mechanical refrigera- 
tors. Natural-rubber gaskets were in- 
troduced in 1931. Combined with im- 
proved insulation and refrigerator de- 
sign, they make it possible to maintain 
temperatures that range from zero and 
below in the freeze chest to around 40°F. 
in the main food compartment. Now 
B. F. Goodrich Chemical Company has 
come along with Geon plastic gaskets 
that are reported to be far superior to 
rubber. They are more resistant to crack- 
ing and brittleness, and are less affected 
by solvents, greases, and the perspira- 
tion from human hands. In laboratory 
tests, doors provided with the new seal 
were opened and closed more than a 
million times, equivalent to 27 years of 
service with 100 openings a day. Recent 
advances in the price of natural rubber 
have made Geon a cheaper material and 
spurred its introduction. So far one 
major refrigerator maker, Westinghouse, 
has specified it for its 1951 models. 


* * * 


A quest for water in the 


King Saudi Arabian desert 
Solomon’s ended in the discovery 
Mines 


of ancient gold mines 
that may have enriched 
King Solomon, and one of the deposits is 
now being worked. The story is told by 
K. S. Twitchell, general manager of the 
operations, in the December, 1950, issue 
of Asarco News Letter published by 
American Smelting & Refining Com- 
pany. 

In the 1920’s, Mr. Twitchell traveled 
1500 miles of the desert at the behest of 
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King Ibn Saud looking for sweet-water 
reserves. He found no water but did lo- 
cate evidences of ancient mine workings 
and traces of oil. Impressed, the king 
authorized further exploration, which re- 
vealed a total of 55 mining sites. Only 
one of them, at Mahad Dahab, 250 miles 
northeast of the port of Jidda, was found 
upon investigation to justify the expend- 
itures necessary to resume production. 

At the site in question, approximately 
480,000 tons of residue from former mill- 
ing operations was divided into two lay- 
ers, indicating two 
distinct periods of 
activity dating 
back perhaps 3000 
SAUDI and 1200 years, re- 

spectively. Parti- 

* ANAS cles in the bottom 
zone ranged up to 1 
inch in size, while 
those in the top 
layer averaged 10 
mesh. Hundreds of 
lava grinding 
wheels, around 20 
inches in diameter and 5 inches in thick- 
ness, were uncovered, some of them un- 
used. They had been utilized to reduce 
the ore after it had been broken down 
with stone hammers to sizes that could 
be ground. After grinding, the ore was 
concentrated by washing it over inclined 
tables, parts of which were still project- 
ing from the walls of the ruins. The 
concentrates were further reduced be- 
fore their gold content was fused in fur- 
naces. Remains of the latter, with as- 
sociate slag heaps, established that fact. 
As no broken pottery was in evidence, it 
is assumed that water for the operations 
was carried into this arid region in skin 
bags. 

The Saudi Arabian Mining Syndicate, 
Ltd., was formed to reopen the property 
and was taken over in 1935 by the Amer- 
ican Smelting & Refining Company. The 
Saudi Arabian Government and about 
75 citizens of the country own some of 
the stock. Initial activities consisted of 
reworking 380,000 tons of the old tail- 
ings, which averaged 0.4 ounce of gold 
($14) per ton, in a combination cyanide 
and flotation mill. Appreciable quanti- 
ties of charcoal, the residue of centuries 
of campfires, were mingled with the tail- 
ings and removed by floating them off. 

Mining the old deposit in an open pit 
was then started, followed by under- 
ground development, which is now yield- 
ing all the ore treated. The known pay- 
able reserves extend to a depth of 500 
feet, but diamond drilling has shown 
that the vein systems go deeper. The 
mill is now handling an average of 1500 
tons monthly. Concentrates are flown 
to Belgium for upgrading, and the re- 
fined product is shipped to E] Paso, Tex., 
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for smelting. The Saudi Arabian c pera. 
tions provide employment for around 
1000 natives and have brought about a 
town of 2500 population. Being devout 
Moslems, the workers pause for 25 
minutes five times a day for prayer. 


* * * 


Observations made on a 410- 


Smog foot tower by Dr. M. L. 
Under Barad, meteorologist of Gen- 
Study 


eral Electric Company, may 
point the way to the allevia- 
tion of the smog nuisance and hazard 
that affect numerous industrial areas. 
At the Hanford (Washington) Works of 
the Atomic Energy Commission, Doctor 
Barad uses the tower to measure the 
temperature, and the speed and direction 
of the wind at various levels. Data 
gathered during three different fog pe- 
riods indicate that there is a definite 
temperature pattern that may hold the 
answer to the smog problem. In each 
case, just before fog formed, there was a 
steady rise in temperature from ground 
level to an elevation of 100 feet. A few 
hours later, with the fog enveloping the 
area, the reverse was true. For 200 feet 
above the 100-foot level temperatures 
remained fairly constant, but in the up- 
permost 100-foot zone penetrated by the 
tower they increased. This would in- 
dicate, Doctor Barad points out, that if 
stack smoke and gases are exhausted at 
heights of less than 100 feet they will 
tend to settle. On the other hand, if they 
are discharged in the upper zone of rising 
temperatures they will be carried up- 
ward and dissipated. 


* * * 


Highway departments 


Roving in states where livestock 
Swine does not have to be 
Thwarted fenced in are having 


trouble with hogs. The 
reflector beads on black-banded white 
posts that warn motorists of curves and 
soft shoulders attract the wandering 
porkers at night and they scratch and 
rub themselves on the posts. As a result, 
the reflectors become obscured with dirt 
and the entire post changes in color to a 
neutral gray that blends with the sur- 
roundings and is no longer readily vis- 
ible. One state in the Southwest has out- 
smarted the hogs, however, according to 
the magazine Better Roads. There mainte- 
nance men drive a ring of 30-penny 
spikes an inch or so into the wood and at 
a height where the average-size animal 
makes contact. The heads of the spikes 
are then cut off and the projecting ends 
sharpened. Posts thus encircled stay 
clean and are easily seen after dark, 
while those without spines are defaced. 
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New Instrument Broadens Scope of Electron Microscopy 


ITH the introduction of a table 

model electron microscope, the 
Radio Corporation of America has placed 
within reach of many laboratories, in- 
dustrial plants, educational and medical 
institutions an instrument that, in the 
past, was available only in a much larger, 
costlier size and in a more complex form. 
The outstanding feature of the new mi- 
croscope—the Type EMT — is its per- 
manent-magnet lens system in which 4 
pounds of magnet iron have been substi- 
tuted for thousands of turns of coil wire, 
cables, connectors, and a 3-tube elec- 
tronic circuit calling for heavy trans- 
formers—in short, have eliminated many 
of the controls of the earlier model. 

The stream of electrons used instead 
of the familiar beam of light is generated 
by a heated wire filament, and its speed 
down the column is accelerated by a 50- 
kv. power unit. This gives the instru- 
ment its high resolving and magnifying 
power, which is said to be twenty times 
that of the best optical instrument. 
Another advantage is that it has a field 
depth 150 times greater, making it easier 





TABLE MODEL 


Only 30 inches high, the new electron 
microscope, with its 50,000-volt accel- 
erating potential, has high powers of 
penetration and produces well-defined 
images. This permits the study of com- 
paratively thick specimens, which is of 
great advantage in the field of metal- 
lography, bacteriology, and medicine. 


to bring all the planes of a specimen into 
focus. By photographic enlargement, 
according to the company, it will provide 
useful magnifications up to 50,000 diam- 
eters, with up to 6000 diameters direct 
magnification in the microscope. 

The instrument is essentially a vac- 
uum tube into which only a small amount 
of air is admitted when specimens or 
photographic plates are inserted or re- 
moved. Two pumps, in series, serve to 
maintain the vacuum: a small air-cooled 
oil-diffusion pump mounted behind the 
microscope column and connected by a 
suction line to a mechanical pump on the 
floor. Operating vacuum is restored 
within six seconds after introducing a 
specimen and within 1!4 minutes after 
sliding in a plate. The camera is an in- 
tegral part of the instrument, and the 
picture is taken by pulling out a knob 
and pushing it in again after a lapse of 
from one to three seconds. The specimens 
are easily withdrawn and inserted by 
means of a sliding rod and may be run in 
one after another by arranging them in 
a new type of holder before examination. 


Rubber-Glove Inflator Expedites Inspection 


SIMPLE device for inflating rubber 
gloves so that they may be visually 
inspected quickly has been developed by 
the operating staff of The Ohio Power 
Company. Gloves worn by the latter’s 
employees are examined periodically for 
cuts, cracks, scratches, and other physi- 
cal flaws. In the past, the inspector pulled 
and stretched all parts of each glove to 
expose small imperfections and then 
twisted the cuff to compress air within 
the fingers and palm to detect leaks. 
This procedure did not permit testing 
the entire glove and imposed strains that 
sometimes led to failure. 
The apparatus, which is illustrated, 








INFLATED GLOVE ON STAND 


The retaining ring, shown in raised 
position, is brought down by depressing 
the foot pedal and holds the glove 
securely while it is being flexed and 
distorted to detect flaws or leaks. 


M.«rcu, 1951 





consists of a stand on which is mounted a 
conical wooden form that has a hole 
through the center for the admission of 
compressed air. After the cuff of the 
glove has been drawn on this form, a 
smooth circular retaining ring is brought 
down by the action of a foot treadle to 
hold it firmly and to prevent leakage of 
air. A valve is then opened bya push but- 
ton to introduce air from the plant line. 

Experimentation has shown that no 
more than 2 psi. pressure is needed to 
distend gloves sufficiently for visual in- 
spection, and this is still well below the 
rupturing point. Instead of reducing the 
pressure to that point, however, the air 
is admitted at the line pressure of 25 psi. 


to expedite inflation and shut off when 
the size of the glove indicates that it is 
properly distended. With a little prac- 
tice the operator can thumb the inlet- 
valve control so as to obtain the desired 
inflation each time. During examination 
he flexes and distorts the glove with his 
hands to expose even minute abrasions. 
- Jointly responsible for developing the 
machine are C. A. Bivenour, meter su- 
perintendent, central division; E. A. 
Grove, meter foreman, Coshocton, Ohio; 
and J. R. Padden, safety supervisor, 
Canton, Ohio. Both new and worn rub- 
ber gloves are inspected with the aid of 
the apparatus and are then subjected to 
the customary electrical tests. 


Foundations and Vibrations 


LL machines having high-speed 
rotating or reciprocating parts vi- 
brate. Perfect balancing is impossible, 
and a foundation is usually required to 
counterbalance or absorb the vibrations. 
But a foundation, too, has what is known 
as a “natural period of vibration.”” Of 
course, it is lower in the case of a large 
massive base than in a small one. It fol- 
lows, then, that if a foundation and the 
machine it supports have the same period 
of vibration, conditions are worse rather 
than better, for the machine’s vibrations 
are transmitted to the base and the two 
together may become extremely violent. 
When the period is ideritical, the machine 
is sometimes wrongly blamed for the re- 
sultant annoying noises and vibration. 
One of the most effective methods of 
eliminating troubles of this kind is to 


isolate the machine from the building or 
from the ground by means of a strong 
resilient material. Cork is usually spec- 
ified. Cork has a natural period of vi- 
bration that is invariably different from 
that of any machine. It remains well- 
nigh perfectly elastic over a long period 
of years; that is, it does not gradually 
yield under pressure like most other ma- 
terials, nor does it rot, warp, swell, or 
shrink. From almost every viewpoint 
natural cork is ideal for the purpose. 
Sometimes it is placed directly under the 
machine and on top of the foundation, 
and at other times the latter itself rests 
on the cork, depending upon conditions. 
Usually the job of isolation is one for an 
engineer who has had broad experience 
with all types of vibrating and noisy 
machinery. 
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Shown in the accompanying illustra- 
tion is the newest model bending ma- 
chine recently announced by J. A. 
Richards Company. Known as the Big 
Brother Multiform Bender, it is de- 
signed to fabricate bus bars, brackets, 
fixtures, and numerous other metal 





parts. Examples of the work performed 
are shown at the base of the machine. It 
develops a bending pressure of approxi- 
mately 10 tons through the medium of a 
compound toggle train actuated by an 
8-inch pneumatic cylinder with a 10-inch 
stroke controlled by a 4-way Hannifin 
valve and using air at 90 to 100 psi. 
According to the manufacturer, air pow- 
er was chosen in preference to hydraulic 
power because it was considered to be 
more efficient and to entail less service 
and maintenance cost. Two sizes are 
available for handling materials up to 
4x3 and 4x4 inches, respectively. 





Audible rather than visible warnings 
distinguish the Load Alarm from other 
signaling systems designed to detect 
transformer overloads. Installed within 
the latter, a buzzer functions when a 
fusible element with a predetermined 
melting point causes a circuit to close. 
The tone, which is amplified, is unmis- 
takable, and prevents delay such as 
might occur with a visual alarm in calling 
the matter to the attention of the public 
utility. The thermal element is easily re- 
placed after it has served its purpose. 
The device is made by the Line Materiai 
Company. 





For surface finishing aluminum parts 
and sheet material, Diversey Corpora- 
tion is offering a new alkaline etching 
compound called Aluminux. It comes in 
white granules and is mixed with water 
in working tanks maintained at a high 
temperature by steam coils. It is claimed 
that the solution will not form scale or 
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sludge in the vat; produce a fine even 
etch that can be controlled by varying 
the concentration of the bath, its tem- 
perature, and time of immersion; and 
eliminate tool and die marks. 





For driving medium and heavy ma- 
chinery such as presses, power shovels, 
oil rigs, marine drives, and rolling mills, 
Power Presses, Inc., is offering a new 
combination friction clutch and brake 
unit. It is air-powered and entirely con- 
trolled by a solenoid valve which admits 
compressed air to the clutch, engaging 
it. The brake is operated by preloaded 
springs. In case of current or air failure, 
the valve, which is provided with a 
spring return, immediately closes, caus- 
ing the air in the clutch to escape to the 
atmosphere and the preloaded springs to 
disengage the clutch and engage the 
brake. Clutch and brake cannot be en- 
gaged simultaneously. A feature of the 
unit is its accessibility which, says the 
company, reduces maintenance costs by 
making it possible without dismounting 





Altered Door Averts Accidents 


HE accompanying sketch illustrates 

a combination door and step cover 
designed by an engineer to eliminate the 
likelihood of broken legs or other bodily 
injury. Originally, the door swung toward 
the left, away from the stairs, leaving a 
dangerous opening in the room at the 
right into which a passerby might fall. 
The full-length door was sawed off, its 
hinges were changed, and it was rehung 
so that it now swings into the room at 











the right. The horizontal member at- 
tached at the bottom covers the steps 
when the door is closed. The latter now 
moves through an arc of only 90°, but 
that occasions no inconvenience. Al- 
though unsightly, the alteration is def- 
initely of value as a safety measure. 











IN DRIVING POSITION 
The air-powered clutch-and-brake unit 
on a multiple-station automatic-feed 
press used for blanking, forming, and 
trimming metal in an automobile plant. 


it from the machine to change shoe and 
lining assemblies in minutes instead of 
hours, as well as to remove all wearing 
parts without the use of special tools. 
Further savings are effected, it is claimed, 
because wear is virtually limited to the 
linings, and disk scoring is prevented be- 
cause rivet heads cannot come in con- 
tact with them. Disks are securely bolted 
in place and linings are positively with- 
drawn from contact with them, eliminat- 
ing drag. The company has an exchange 
system for clutch and brake shoes so 
users need not stock spare parts in 
quantity. 





Aluminum jacketing only 0.006 inch 
thick is being offered by Childers Manu- 
facturing Company for the protection 
especially of outdoor insulated lines at 
refineries, chemical plants, etc. It is 
ribbed for added strength, does not re- 
quire forming, and is easy to cut and ap- 
ply by means of aluminum strapping 
and seals, steel-metal screws, or a special 
tape. It is obtainable with a moisture- 
resistant backing for use with alkaline 
insulating materials. The sheathing is 
made in rolls 4 feet wide and 100 or 200 
feet long. 





Great Western Tools, Inc., has an- 
nounced a redesigned Feedmaster, its 
pneumatic strip-stock feeder for use with 
plain, compound, or progressive dies. It 
is mounted on the die or the press for 
side, front, or back push or pull, and the 
stock passes through the unit’s two 
heads, one stationary to prevent reverse 
movement and the other attached to the 
piston of a pneumatic cylinder. Air is 
supplied to the latter by a cam-operated 
valve, which is actuated by the press to 
feed stock at the desired time in the 
cycle. Improvements over the previous 
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model include springs on the bar sup- 
ports to absorb shock load, a clamping 
mechanism to hold the fixed head to the 
bar supports, and more gripping power 
in the movable head. The new Feed- 
master is available in two sizes with 
maximum piston strokes of 6 and 12 
inches and for stock widths of 8 and 18 
inches. Operates at speeds up to 200 
strokes per minute. 





Vanadium can now be obtained in 
small quantities for fabrication from the 
Electro Metallurgical Division of Union 
Carbide & Carbon Corporation, New 
York, N. Y. The metal is said to aver- 
age more than 99.8 percent vanadium 
and is supplied in the form of ingots, 
bars, sheets, foil, and even chips for re- 
melting into ingots of special shapes and 
sizes. 





For actuating air or hydraulic cylin- 
ders, Ledeen Manufacturing Company 
has recently introduced a line of valves 
of rotating-disk construction. Designed 
for hand, foot, or finger or solenoid opera- 
tion, the three types are available in 
fourteen models for five different cycles 
and in six sizes. The first turns 45° each 
way from neutral; the second 15°; and 
the third is actuated by two poppets 





which are depressed about 4% inch and 
controlled by two small solenoids that 
require only momentary energizing. The 
unit shown is of the 4-way hand-oper- 
ated type. Full details including circuit 
diagrams are contained in Bulletin 510 
obtainable from the company at 1602 
S. San Pedro Street, Los Angeles 15, 
Calif. 





By means of a magnifying lens provid- 
ed with clips, any incandescent lamp in 
the 25- to 100-watt range can be con- 
verted into a spotlight. It can be ad- 
justed so as to concentrate the light at 
any point in desk, table, bench, or ma- 
chine work. The lens is manufactured by 
the Light Intensifier Company, 1523 
Crane Ave., Detroit 14, Mich. 





Pneu-trol Devices, Inc., has an- 
nounced a new time-delay switch for 
electric solenoid valves used to control 
air or hydraulic cylinders in a wide range 
of process and production operations, 
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"Ace in the Hole’’ 


for Mining Service 


For hydraulic lines, for high and low pres- 
sure air lines, for de-watering and drainage, for push-pull venti- 
lating, for water supply and sludge lines—you can always 
depend on Naylor pipe. 

Its light weight makes it easier to handle and install, regard- 
less of rough terrain. Its distinctive Lockseam Spiralweld struc- 
ture gives it the strength and safety you require on the job. 
That’s what makes Naylor different from ordinary light-weight 
pipe and why so many mining engineers regard it as their 
‘face in the hole’”’ for piping jobs. 

Sizes from 4” to 30” in diameter . . . Thickness from 14 to 7 
gauge...all types of fittings, connections and fabrications. 
Write for new Bulletin No. 507. 


INN GO) Nailin 


Naylor Pipe Company, 1245 E. 92nd St., Chicago 19, Ill. 
New York Office, 350 Madison Avenue, New York 17, N.Y. 
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Direct saving of cooling water expense returns to you 


the cost of a Niagara Aero After Cooler 
in less than two years. 


How to Get 


ASRS 


Drier Compressed Air: 





It prevents many troubles and saves 


much expense 





@ NIAGARA AERO AFTER 
COOLER cools compressed air 
or gas below the temperature of 
the surrounding atmosphere. 
Therefore you get no further con- 
densation in your lines. You save 
much in repairs to pneumatic 
tools and equipment; you save 
much interruption to production; 
you save water damage in paint 
spraying, in air cleaning, in any 
process where compressed air 
comes in contact with your mate- 
rials or parts in manufacturing 
(sand blasting, for example). 
Niagara Aero After Cooler 
uses evaporative cooling, saving 
95% of your cooling water con- 


sumption. This saving quickly 
returns the cost of the equipment 
to the owner or makes extra cool- 
ing water available for other 
processes. 

The Niagara Aero After Cooler 
produces compressed air with 
30% to 50% less moisture than 
by ordinary cooling methods. 


Other Niagara equipment pro- 


vides bone-dry air for processes 
requiring it. 

If you have an air problem 
or a cooling problem, a Niagara 
engineer probably has an answer 
that will improve your process or 
save you operating or mainte- 
nance expense. 


Write for Bulletin 98 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. CA, 405 Lexington Ave. 


New York 17, N. Y. 


Experienced District Engineers in all Principal Cities 
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fixture loading and unloading, etc. The 
device. has a time-dwell range of fiam "y 
to 10 seconds and is adjusted by turning 
a knurled screw. The switch au‘ omat-. 
ically resets itself after functioning Com. 
































pact and small in size (3%x23¢x1% 
inches), it can be mounted near the 
mechanical stop without interfering with 
machine movement. The accompanying 
diagram shows a typical installation. 





Instead of carrying a stock of multi- 
colored electric wire, W. H. Brady Com- 
pany suggests limiting the supply to one 
kind and color coding it as required with 
its Quik Label markers. They are made 
of cotton cloth treated with silicone and 
have a backing of pressure-sensitive ad- 
hesive that is said to adhere permanent- 
ly without moistening. 





Warren Refining & Chemical Com- 
pany will analyze your boiler-water 
problem and compound a treatment to 
remove scale and to prevent its forma- 
tion. Luminite, as the coagulant used 
is designated, possesses both chemical 
and colloidal properties and, according to 
the company, also serves to check pit- 
ting, rust, foaming, and priming in 
steam boilers. 





MAGNET 


/ 


LATCHPLATE 




















i 


LASTS A LIFETIME 


This drawing shows how a revolution- 
ary type of catch is installed on cup- 
board or other doors of metal or wood to 
keep them closed even though they may 
be warped or sagging. Called the Leco- 
Latch, it consists of a small but powerful 
permanent magnet that is attached to 
the closet and of a small special-steel 
m7 that goes on the door. It is made 

y Laboratory Equipment Corporation, 
St. Joseph, Mich., and is distributed 
through lumber dealers. 
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Books and Industrial 
Literature 








A revised edition of the American Stand- 
ard Abbreviations for Use on Drawings has 
been published by the American Standards 
Association, 70 E. 45th Street, New York 17, 
N. Y. More than 200 changes have been 
made in the abbreviations contained in the 
original 1946 edition, and 40 new ones have 
been added. The committee that developed 
the standard was jointly sponsored by the 
American Institute of Electrical Engineers 
and the American Society of Mechanical 
Engineers. Copies are available from the 
publisher at $1 each. 

Mechanical seals for rotary shafts of 
pumps or other equipment are dealt with in 
a bulletin prepared by The Garlock Packing 
Company, Palmyra, N. Y. The seals are 
made in several standard designs and in a 
suitable range of materials for various kinds 
of service. The bulletin is titled Mechanical 
Seals for Rotary Shafts. 








Barco Manufacturing Company, 1801 
Winnemac Avenue, Chicago 40, III., is dis- 
tributing a new bulletin, No. 215, that de- 
scribes its line of flexible bal! joints for piping 
used for power, process, heating, chemical, 
or hydraulic services. The joints are fur- 
nished in twelve styles and in fifteen sizes 
from 14 inch to 12 inches. 


Controlled Air Power describes cylinders 
and control systems developed by The Bel- 
lows Company, 222 West Market Street, 
Akron, Ohio, and their applications, espe- 
cially in increasing and improving the per- 
formance of machine tools. The booklet also 
contains illustrations of typical examples of 
savings in money and manpower effected by 
them. 








American Leather Belting Association, 41 
Park Row, New York 7, N. Y., is distrib- 
uting a manual, Uni-Ball Drive, that permits 
users of flat belts to choose the proper sizes, 
together with pulleys of the correct diam- 
eters, to transmit power from motors to ma- 
chines. Data needed for selecting a belt-ten- 
sion-controlling motor base of appropriate 
size for a given motor also are included. 





Bulletin No. 85-A of Niagara Machine & 
Tool Works, 637 Northland Avenue, Buf- 
falo 11, N. Y., describes a new power table 
for accommodating rotary-type sheet-metal 
forming machines. It is designed for such 
operations as beading, crimping, burring, 
turning, flanging, etc. The table has places 
for mounting four machines, and the driving 
motor is controlled by either of two foot- 
operated buttons on opposite sides. 


Information on reagents used in treating 
copper ores by the flotation method is given 
in Current Reagent Practice on Copper Ores, 
arecent publication of the Mineral Dressing 
Division, American Cyanamid Company, 
30 Rockefeller Plaza, New York 20, N.Y. 
Examples are cited to show how eighteen 
typical concentrating plants handle ores of 
various kinds. 


_ Accessories designed for cleaning and dry- 
Ing compressed air automatically are de- 
scribed in Catalogue No. 501 available from 
Wilkerson Valve, Inc., Denver 9, Colo. The 
publication covers separators and drains for 
air lines; sump-, aftercooler-, and receiver- 
drains; air governors and filters; blowguns 
and fittings. Separators and drains are ap- 
plicable to industrial air systems of all types 
and to air-brake systems on trucks, buses, 
and locomotives. 
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JOINS EM RIGHT 
KEEPS ‘EM TIGHT 




































The COMPLETE Victaulic 
System is the EASIEST WAY TO 
MAKE ENDS MEET! Victaulic 
offers a complete line of Full-Flow 
Elbows, Tees and other fittings, 
all carefully designed for free-flowing * 
efficiency and leak-tight dependability. 


Join ’em right — the Victaulic way — 
and you'll be sure of easy, quick 
hook-ups. Pipe ends are joined by a 
simple two-bolt coupling. A speed or 
T-wrench is the only tool required. 
AND Victaulic Couplings keep ’em tight 
... pipe joints stay positive-locked, ii 
leak-proof. Victaulic Couplings are : 

designed to stand up under extreme “VIC ” 
pressure, vacuum, or strain conditions. VI CT AU {| C 
Preparing those pipe ends is a cinch 

the Victaulic way ...“Vic-Groover” 
grooves ’em automatically in a jiffy, 
more than twice as fast as a 
conventional pipe threader! 


SAVE time, work, and dollars on your 
piping construction and maintenance. 
JOIN UP with Victaulic. 

Make your next piping job ALL 
VICTAULIC. Write today for Victaulic 
Catalog and Engineering Manual 

No. 44-8B 


NOTE VIC’S NEW COMBINED MAIN 
OFFICE AND PLANT ADDRESS BELOW— 





Sizes—34” 
through 60” 


VICTAULIC COMPANY OF AMERICA 
1100 Morris Avenue, Union, N. J. 
Mailing Address: Box 509, Elizabeth, N. J. 
Phone: Elizabeth 2- 3640 
Victaulic Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 406 Hopewell Ave., Torontol0 
For Export outside U.S. & Canada: PIPECO Couplings & Fittings, 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N.Y. 


27TH VICTAULIC YEAR 


The easiest way to make ends meet 


VIGTAULIL 


PIPE COUPLINGS AND FITTINGS 


Copyright 1951, by Victaulic Co. of America 
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Air hose with cover and tube of NEOPRENE 
is built for long, trouble-free service on road work 


Blazing sunlight, razor-edged chunks of broken pavement, 
hot oil in the line . . . that combination could mean a short 
life for air hose. But not this kind! For it’s protected in- 
side and out with tough, durable neoprene. 


The cover of neoprene withstands exposure to sun- 
light, ozone, heat and oil . . . doesn’t crack or soften. It 
stays tough and durable—resists cutting and chipping— 
continues to protect the fabric reinforcement long after 
adverse conditions would have weakened an ordinary 
hose cover to the failing point. 


The neoprene tube won’t go to pieces when exposed to 
lubricating oil in the air stream. So no crumbled particles 
can be carried along to clog vital parts in the tool. Neo- 
prene remains tough .. . delivers long, leak-proof service 
under the worst conditions. 


Wherever air power is used . . . where operating condi- 
tions are toughest . . . you’ll find hose made with cover 
and tube of Du Pont neoprene delivering long-lasting, 
trouble-free service. 


Apv. 22 





NEOPRENE PREVENTS 
TROUBLE LIKE THIS! 


Jackhammer, partially dis- 
mantled, shows accumula- 
tion of disintegrated hose 
which has almost clogged 
up air ports in the valve and 
rifle bar assembly. 


NEOPRENE 
COU PONT 


COMPRESSED AIR MAGAZINE 














